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METEOROLOGY 
 
An unstable atmosphere largely aided by tropical moisture associated with the remnants of 
Hurricane Dolores led to the development of an organized thunderstorm complex which dropped 
torrential rains over northwestern Maricopa County during the evening of Saturday July 18th.   
These storms produced anywhere from 2.00ó-5.00ó of rain over a three hour period with many 
gages registering the bulk of that rainfall during a brief 60 -90 minute window.  Heavy rain from 
this event ultimately led to significant flash flooding in and around the Town of Wickenburg.  
 
Synopsis: 
 
In the days leading up to the event, District staff as well as many other Federal agencies began 
keeping close tabs on the track of the 4th named tropical system, Dolores, to develop in the 
eastern Pacific.  Dolores organized into a tropical storm early t he morning of July 12 th, quickly 
intensified into a hurricane the following afternoon, and became the third major hurricane of 
the season on July 15th.  Forecast tracks projected the hurricane to move northwest toward the 
southern tip of Baja California (B C) by Friday July 17th before continuing northwest and 
weakening well off the west of coast of the BC Spur (geographical feature on the west coast of  
the BC peninsula) on Saturday July 18th.  A loop of all forecasts tracks produced by the National 
Hurricane Center (NHC) can be viewed here.  While the circulation center of Dolores was never 
forecast to make landfall in the southwestern US, numerical weather guidance continued to  
favor a deep surge of tropical moisture to move north out of the Gulf of California into southern  
AZ/CA Friday into Saturday.  
 
The synoptic setup on the evening of the event is shown in Figure 3 (page 6).  The upper level 
images (C and D) depict the Monsoon ridge suppressed across southeastern TX and a large scale 
trough off the western coast of CA; meanwhile the remnants of Dolores are seen off the west 
coast of BC in each of the four images.   Itõs worth noting that  this persistent upper -level patter n 
was evident days before the event and was one of the main drivers helping to draw the tropical 
system and subsequent moisture north.  Looking at the mid -levels, moist south/southwesterly 
flow was evident in both the 700mb and 850mb maps.  Surface moisture values were rather high 
with area dewpoints running in the mid to upper 60s across much of west central AZ, image 
(courtesy of NWS Storm Prediction Center at 00Z, 5:00pm MST).  Precipitable water values were 
measured throughout the day as the deep surge of tropical moisture moved north into southern 
AZ/CA.  A value of 1.73ó was observed on the 00Z, 5:00pm MST, KPSR sounding (Figure 2, below) 
which according to the Storm Prediction S ounding Climatology page (can be viewed here) was a 
period of record daily max.  
 
Mesoanalysis data across CA/AZ in the near storm environment on Saturday afternoon revealed a 
favorable setup for scattered to widespread heavy rain producing thunderstorms.  Evidence of 
this is shown by the 23Z (4:00pm MST) RAP model mesoanalysis images shown here (gathered 
from NWS Storm Prediction Center archive s).  Thermodynamic variables/indices of note are 
included in images A and B: the high CAPE/low CIN profile maximized across southwestern AZ 
and largely negative lifted indices.  The wind profile, shown in image C, was characterized by 
effective bulk shear values in the 20 -35 knot range out of the southwest across the lower 
Colorado River Valley and extending into west -central AZ.  The distribution of precipitable water 
is shown in image D.  Further description of the fa vorable setup for heavy rain and flash flooding 
potential was conveyed an hour earlier by the Weather Prediction Center through its 2:59pm MST 
mesoscale precipitation discussion here .  Table 1 shows values from the Districtõs hourly 
Convective Quantitative Precipitation Forecast (QPF) at 5:06pm MST which was generated just as 
the complex of storms moved into the Wickenburg area.  Of note are the abnormally large 1 -hr, 
30-min, and 10-min potential rainfall rates within the two forecast zones encompassing 
northwestern Maricopa County.  The QPF with multiplier values , which indicate a severe storm 

http://www.nhc.noaa.gov/archive/2015/graphics/ep05/loop_5W.shtml
http://alert.fcd.maricopa.gov/alert/WY15/071915_0Z_td.png
http://www.spc.noaa.gov/exper/soundingclimo/
http://alert.fcd.maricopa.gov/alert/WY15/071815_23Z_mesoanalysis.png
http://www.wpc.ncep.noaa.gov/metwatch/metwatch_mpd_multi.php?md=361&yr=2015
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able to utilize the full moisture profile, were remarkably accurate when compared to rain gage 
observations around the region.  
 
Storm Summary and Radar Imagery  
 
Strong downdraft winds from elevated t -storms over northern portions of the Sierra Estrella 
Mountains (web cam and radar image) kicked off a northward  propagating outflow boundary 
around 3:00pm MST.  Over the next hour t his gust front helped initiate several rounds of weaker 
convection as it traversed the West Valley before generating a line of stronger storms just north 
of the White Tank Mountain s extending northeast across Hwy74 in the Northwest Valley ( image).  
After 4:30pm MST, the line strengthened as it continued t o move north/northwest along US  
60/93 dropping brief heavy rain along with pea -sized hail and severe downburst winds toppl ing 
power poles in and around the Morristown area.  Resulting damage ultimately led to the brief 
closure of US 60 between mile posts 122-124. 
 
The severe complex of thunderstorms continued to propagate north/northwest into a highly 
favorable environment for rapid intensification just after 5:00pm MST.   Storm updrafts were 
further enhanced from upslope propagation over the higher terrain as well as from a strong area 
of low -level convergence associated with outflow boundary interaction from a large line of 
organized storms moving east out of the Lower Colorado River Valley into the region.  From 5:00-
6:00pm MST, torrential rain fell in and  around the Town of Wickenburg with most District rain 
gages picking up 2.00ó to more than of 4.00ó (image).  Significant flash flooding was underway 
as area washes, some of which were already moistened by  rain the prior evening, began 
conveying runoff downstream into larger waterways.  Residents living along Cemetery and 
Powder House Washes were hit particularly hard as runoff spilled onto area roadways and into 
neighborhoods. The heavy rain began to taper off after 7:00pm MST, though larger streams such 
as the Hassayampa River continued to register flows well into the overnight hours.  A radar loop 
spanning the entire event, courtesy of the NWS Phoenix WFO, can be viewed using the  following 
links (regional loop, Maricopa County loop); also local NWS storm reports can be viewed here. 

 
 

TABLE 1: Hourly Quantitative Precipitation Forecast, Valid 05:06 pm MST 07/18/15 

 

Convective QPF (in) 

MSP Weather Station 1-hr 30-min 10-min 

Wickenburg 1.99 1.39 0.84 

Upper Centennial 2.19 1.53 0.92 

 

Convective QPF w/multiplier (in) 

MSP Weather Station 1-hr 30-min 10-min 

Wickenburg 3.98 2.79 1.67 

Upper Centennial 4.38 3.07 1.84 

 
  

http://alert.fcd.maricopa.gov/alert/WY15/IMG_071815_1504.png
http://alert.fcd.maricopa.gov/alert/WY15/IMG_071815_1629.png
http://alert.fcd.maricopa.gov/alert/WY15/071815_1hr_rain.png
http://www.wrh.noaa.gov/psr/pns/2015/July/AZloop.gif
http://www.wrh.noaa.gov/psr/pns/2015/July/PHXloop.gif
http://www.wrh.noaa.gov/psr/pns/2015/July/18JulyStorms.php
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True-color visible 
satellite photo of AZ 

from GOES West ð 5PM 
MST on July 18th.  Red 

ellipse denotes the 
location of the 

Wickenburg storm.  

True-color 
visible 

satellite photo 
of the eastern 
Pacific from 
GOES West ð 
5PM MST on 
July 18th.  

Note position 
and influence 
of Hurricane 

Delores. 

FIGURE 1 

FIGURE 2 
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4-Panel 00Z Synoptic Setup 07/19/2015 
(5:00 PM MST 07/18/2015) 

 

 
 
 

Figure 3 depicts the synoptic setup at 5:00 PM MST on July 18th 2015.  The images are from the 
Storm Prediction Center upper air maps archive.  A) is the 850mb map: the black lines are 
heights, the red dashed lines are isotherms, the green lines are isodrosotherms, blue barbs are 
wind speed, and station observations are plotted at each available location.  B) is the 700mb 
map: variables colored the same as A.  C) is the 500mb map: variables colored the same as in A.  
D) is the 300mb map: the black lines are stream lines, the yellow lines are divergence, and 
station observations are plotted at each available location.   

FIGURE 3 
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Figure 4: Observed Skew-T/log P (vertical profile of the atmosphere above Phoenix) diagram at 
5:00pm MST on July, 18th, 2015.  Sounding generated from NOAA/SPC.  The vertical axis is 
pressure in (hPa) and the horizontal axis is temperature in (°C).  The thick solid  red line is the 
temperature profile.  The thick solid green line is the moisture profile.  The dashed red lines are 
the atmospheric parcel profiles.  The vertical axis on the right displays the wind speed and 
direction at each level in knots.  Thin solid brown lines sloping from upper left to lower right are 
constant potential temperature (°K).  Thin dashed brown and blue lines sloping from right to left 
are isotherms (°C).  Thin dashed green lines sloping from right to left are mixing ratio (g/kg).  
The table in the top left displays various parcel attributes and thermodynamic indices.  
  

FIGURE 4 
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PRECIPITATION 
 

Table 2 presents rainfall as recorded by area FCDMC ALERT rain gages ð peak amounts and return 
periods for selected durations .  These 3-hour totals match the values displayed on Figure 9: 

 

 
Rain Gage Names and Locations, Links to Station History Pages (also see Figure 9): 

5225 ð Hassayampa River @ US 60; southwest corner of the old bridge . 

7110 ð Powder House Wash; 0.8 miles NE of confluence with Hassayampa R., 0.3 mi. N of Constellation Rd . 

5230 ð Sunset FRS; 0.2 miles SE of the intersection of US 60 and Mariposa Dr. 

5245 ð Sunnycove FRS; 0.2 miles NW of the intersection of Kellis Rd. and Turtleback Ln. 

7130 ð Casandro Wash Dam; 0.2 miles NW of the intersection of US 60 and Mariposa Dr. 

7040 ð Sols Wash near Matthie; 1.3 miles NNW of Sols Wash crossing of Vulture Mine Rd. 

7090 ð Casandro Wash; US 60 at Lazy Fox Drive. 

5305 ð Hassayampa River at Box Canyon; 5.3 miles NNE of Wickenburg. 

7100 ð Constellation Road; at Sportsmanõs Gun Club, 1.4 miles ENE of Hassayampa R. at US 60. 

7080 ð Flying E Wash; 250 ft. west of Park Ave. on US 60. 

5260 ð Vulture Mine Road; Vulture Mine Rd. at Duffy Drive . 

7120 ð Wickenburg Airport ; 125 yards west of the Airport entrance road . 

7165 ð Antelope Creek; 2.3 miles NNE of the US 93 / US 89 junction . 

7010 ð Martinez Creek; 0.9 miles NE of the US 93 / US 89 junction.  

7060 ð Hartman Wash; 1.4 miles west of Wickenburg Airport  

7070 ð Flying E Tank; 2.1 miles SSW of Wickenburg Airport .  

5250 ð Twin Peaks; off Vulture Mine Road; 6.2 miles SSW of Vulture Mine Rd. at US 60 

5320 ð OõBrien Gulch; 12.8 miles NE of Wickenburg 

7000 ð Stanton; at Stanton RV Park, 6.6 miles east of Congress 

TABLE 2 

http://alert.fcd.maricopa.gov/alert/Rain/Master/5225.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7110.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/5230.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/5245.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7130.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7040.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7090.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/5305.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7100.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7080.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/5260.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7120.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7165.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7010.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7060.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7070.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/5250.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/5320.pdf
http://alert.fcd.maricopa.gov/alert/Rain/Master/7000.pdf
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15-minute time distribution s for selected rain gages are shown in Figures 5-8 below:  
 

 

 

 

 

FIGURE 6 

FIGURE 5 

FIGURE 7 

FIGURE 8 
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FIGURE 9 






































